Analysis of the contributing factors to airway hyperresponsiveness by a forced oscillation technique in patients with asthma.
Forced oscillation technique (FOT) is increasingly used to obtain much information on the state of the respiratory system. However, there are little data about FOT parameters on methacholine provocation test in adult asthma. This study was designed to determine the physiological implications of FOT parameters during methacholine provocation and analyze the major contributing factors to airway hyperresponsiveness (AHR) in asthma. Spirometry and FOT were performed in 22 asthmatic patients and 21 normal control subjects before and after provocation with a maximal dose of methacholine. In asthmatic patients, the percent increase in resistance at 5 Hz (R5) and resistance at 20 Hz (R20) after the methacholine provocation was 70 [45-93] % and 16 [5-23] %. The percent change in R20 was not significantly correlated with the percent change in FVC or FEV1. Similarly, the percent change in R5 was not significantly correlated with the percent change in FEV1, but was significantly correlated with the percent change in FVC. Moreover, the percent change in R5 was significantly correlated with the closing index (r = 0.55, p = 0.01). In addition, AHR to methacholine was closely correlated with the percent change in R5 (r = -0.71, p = 0.001). Simultaneous measurement of FOT and bronchial challenge test provide meaningful information, and greater change in R5 may represent exaggerated response of small airways in asthmatic patients. This study will provide new insights into the physiological implications of each FOT parameter in asthmatic patients.